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^§m iqpttts'a 9f poly»t«i^ft iaof^anie mi2.«eia«« liav* iMtA 
iBifttx»%all«ii i a ordftF t« i»ei^M« t%« cptetrosoeptoal %Mic « f 
1) H M %te«x7 of valone r^ » Sueli i»ip*ttig«tioxui ar* lsit«r«i%» 
ing l«ecuM t ^ eerrtlfttien df tli« btglsmings of »i«ldii» 
of ooXoetivo otNiosiitlos in tbo vopeiir ototo to |»lioto^iaoelo*> 
tioa |ii«oooooo poxvlto to dotomino tbo oiaglo hmA oatrglot 
Aipoetlyt mA not M p«rt o'f o grand total f as in tlMHniio* 
ol^ MdleaX aboorvationa* I n thoao oaiporiiionta i t )iaa IMOB 
foiindi tlwt tlio bond waorgioa aro i<Ulitiv« in tlw aaat in -
oiiaranie »olooii3.o and ramain eonstant in diffarant »elaealaa| 
ao long tlia e^itral atoai ia in a ainoi* and not in i ta 
Baxiaal atata of valaney* In tba lattar eaao tlw anorga-
t iea l eonditiona wro antiivlar obangad and tMa baa boon 
oonnaetad witb tba faet^ tbat aaxinal valonoy alwaya »aana 
tba aotivation of tba groi^ of a alaetrona^ lAioaa rapulaiira 
obaraetar ia now wall aatabliabad bjr now band apaetroaeopi* 
oal ovidanoat Gmioax*ning diatOBde balidaa of tba aaeond and 
foiirtb and oxidaa of tba aaeond and tbtrd group of tba 
pariodi<» a:r»taB • Parti eularly atriking axMplaa for 
tba ade^tivity and conataney of tba bond anarglaa bava baen 
foimd aa»ng tba ebloridaa and ojcyobloridas of aiilpbor asid 
tba objaet of tba praawtit papar iat to axtand tl»aa invaati* 
gationa to aimilar molaeulaaft fa bava maaaurad tba 
abaorption apactra vtA datamdnad tba pbotodiaaociation 
prooaaaaa aaa^  bond anargiaa of tba following aiolaeiaaa in 
tba vapmr atatat SOa^g, S^ 0 . Ci , So 01.^:^00 CI , Sa_Cl^, 
8a ir^^ SOg BTg, To Clg, Ta CI , Ta BTg, Ta Br . «ia 
ajq^M^bMntal raaults anUraly oonfira tboaa obtainad 
oarlAar and eannot ba imdtratood otbamisa tban in a pair 
bond timevy «f valaney, in wbieb oaob linkaga ia prodiicad by 
%« pair of alaetronot ana freoi aaeb atoai and loeiOiaad batva* 
an tbMa# 
•8» 
fk* %bmmtSmA99l data baiag BOI*« OI* 3.«8t kaeimy 
iM li«v« iMiaa a ^ t to ealoiaatt tha liaat of diaaooiaUon 
iato tM gMaons atimi diraet lr anS ladivtdiiaUy far tb« 
Aartva^iraa of siilp%tti*| pl»wpi»Tm% tf*aoaio» ato* in tha 
I>i*avio)i0 paparat i a tlia mual «ar ^r M ana of tSia Bal>ar-
BeriN>^yola« for doi*ivatlvaa of aolaai^i aaS ta l laxl in i 
iMwavaPt tlia ttoai*iBee!>aadleal data opa muOli laaa teana, 
tlia liaat of f\»natioii flr«E tba alaaonta ia laikxtowi for 
•ma of tlio ttOB^oun&i aaid thair liaata of oMiaiaatiaa m?9 
alneat antlraly miaaing# «0 alialX tbaraforo fdllow a 
• l ig l i t ly diffOrant eotirao bara* and aliall at f i r a t 
oa3.eiaXato tlia »oat prebabla valtiaa f90f tim ftfi^m boad 
anargiaa and thta eanpa*a tlMA with tlM oip^PlM^atai 
raatiXta obtaiaad fron tlia abaorpti^ apaotri^ 
m tlM baaie val^a of tlia anargy of diaaeoiatioa of 
tlio diatonio BQlociiXoa of 8filplits*f aal«s£t»iy m& taUuri is 
into uaaxeitad atosa m «aa tha iralaaa of 88f 89| and 44 
Keal/aol obtainad fra« tha diraet ohaarvattoaa of tha 
B) 
e^stvarganea poiat of tha baad apaotnaB hy dadt^tix^ tha 
I ftxeitatian aaorgy of tlie n torn of tha eoxroapoadiair atWy 
aa poiatad out l a tha aarllar p ;^>ara» To thoaa vaXtaaa of th 
diaaooiatiea oati^ g^ r of the iitoloou3Loa S^, SOg^  aad fOg T—*^ 
paotivaXy tha haat of atdaXiaatioa (S) haa to ha aftdad, ia 
ardar to ohtaia tha total aaargy aaoaaaary to traaa^^ni ^ a 
•oHd aXaaaata iato ffaaaoaa atoaa* Furthamora for anlphor 
load i9r aolaai^i tha haat of poly aiariaatioa (P) haa to ho 
addad t00| whilo -Oio y^our of toXltiriua eaaiata of diatOB 
AoXootaoa* tha vtlmB m^ hara ara} ia Koal/<pi»ataBi* 
$ (8) * F (S> « X8, S (Sa) • P (Sa) « 17«5, 8(Ta) « 82. 
fi» mmTgy to eaanort 1 graBi*atoii of tha aoXid aXuMata i a 
lf**T'*~^*T~''~'*~*~~T*'T-T-—••~~~~-~T"T1-Tir i r i r pT - i r l r n 'T r iii-'-N i ..-...••. _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ „ _ _ 
a) fMoo flgiiraa am tadmi aoatXy frm ]ftXXar*a ^mi^mmi 
a fO« I T M I I#oadoXt*Booraataia'« **TahXM*« 
ta#fMt for ^3.1i«^tn t« rtMU««1)X« mod will bi dt9<m««ad 
%«|dv« f9P l»*«al]it «• 9litidn SIS Ke«l ia • tlmilttr wfor, 
^ 4iikt«i£e aidlAoiil* is diir««tly toioimt 
flw atii^t mmtgy 9t mMmUUm 0) ©f • isolteiil* 
inu i t s tWMiita^t stoM i i 9l»t«iii«a ^ ««iaiii of 8or&<» 
Eal9tr*« Cyels b^ r aitisg to tli« abeipi vulittft t)i« tlismoi*^  
Qliinieal liftat 9t t^mmtim tx^m tiM slMiiits (Q) and 
d«4itetiiig tiM test of oaliliM^oa (S) of ^ Qm^mx^ 
itoolff tlio lottoz* oats OPO not ImQini ot oil ond «ro 
•otittotod lioro» nootlsr f^on ^it boiling j^ato hy aooiio of 
f^T&PWA^it foxmaoy 09 dioesoood in oorlior publioatiGiis* 
fboy xvppooMit iMoll WM^ uiito of «B07g3r» M ffliiiorod idtb 
& or Q and tbo oiTor ooimot ooriouoly iafluikoo tlM 
fiaol roonlt* 
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Tbo f irtt foitr oolinmo of toblo 1 gILvo tlio ro««at« of tfeo 
flaal eolotaotioiis for tbooo bali^o of ooloaium aad 
tollttrim vlioro Q io kaenny «ad for thier^d brosido* 
AoooiiBg tbot tbo bond coorgioo oro rigoro^ly odttitivo 
tbo division of tbo otwie hosts of fomstioni giiron 
oolMos 6 sad 6 of t ^ l o ly obtains* For tlw Jo * c i 
tbroo ftgoros sro sirsilsblo obieli sro ^ t o i^so to 
• 1 ^ iiuiflt* 9t til* Arrfr Iron^t abottt l»y tli« M%l««ttai 
li*at« of siieiliaiattoa «siii in apltt of tte oiditivity of 
tlio lipii MMrgioo heMtoir *A3^ approseittotoly on iieooa&t 
of ttm ^Kpying ropaloivo foreot botwoon t2io otoMO* Por tiM 
3 • Si lioBd tlift oorrooposdiiif flgoros bovo boon eoleii^otod 
in OOPHOF publteotionof femt SO 01^ 48t ft<oa Sg CI. 4ft 
OBiS Ae>on S CI. ^ Kooa/iiol liavo boon obtaisiodi Q (SCXg) 
pof^tilxig i*ooXly to oulpbar diebXorido aiaaolvod in aul^ htir 
aoaoobXorido* Takingf I^ OIHIOVOX* i t ia poaaiblO| tba 
following figsuroa aoo Hbtaisod for tho bond oaorgioa in 
melootiXoot foi«od by di » maA totravalont at^oa of tbo 
aixtli gi*eu|>t«" 
fablo 2 
t . so TO 
d m 47 SB 
a 
BP 37 ( 48) 48 
For tlio so - BP bend BO figuroa aro anroilaJblo at al l and 
tbo Toluo of 42 KOOI/MOX ia oatisutod DPOB tbo S • Br 
oad To - Br bond aooordiag to tbo o^nroopoMing onorgy 
difforoncoa in tbo oorioa of tlio oliloridoa* I t ia 
ranax%ablOf tbot tba onorgioa of tho fo • Cl and To - Br 
bond aro b i i^r than thoao of tbo Ofx^oopoading boada of 
S and Soy oliiXo goaorally the bcmd onsrgioa doeroaao in 
tho oano group of tho p«*iodie ayotoai with incroaalng atoa 
nwibor* Thio oxooption, howovor, iQ^ara to bo tpito gtni 
I t finda ita ttcproaaion alroady ia tbo oonroaponding valui 
of S (To) and Qf 
Tho anonaloit* ooarao of tho bond oao^oa in this 
group ia dotibtlosa eonnoetod with tho fa^t^ that tht onoi 
of oxoitati^ and probabXy aXao thooo of ioniaation inem 
again fron So to TOf iaatoad of d^nroooing* 
Tho aboifo flipHPoa do not OIKIB groat tm^mm&jh 
-8- ' 
mm ^«iFtv«r| Bim^Mt^ %» mtk9 • em^tspitm with tlM 
g«ttt 4Uli**dt3.3r USsm ^liJi«ooi«tioii •atx'gjr of • •inip.f h^Mf 
m ^ • t i s e t tp«m t^mdoteitoaX »«Mt]p«Mnt| wlwr« nidnXy 
tte «i*rg3r diit to tlift gr«M total of sovoral bonds lo 
o)Nionr«<I» I f '^«r«fox« ^o s*«<S irairo l io i t s ogroo with 
tbo «l)o-9« voluto and witli tlioao of tlM S » S^  So « 8«f 
S « Of tSOA So « 0 \maA known l^oa %t» !»«)d opoetra of tfe^ o 
aiatMio Boloooloat tlda wi31 bo a eonfimation of tlio 
•aai^ ltop 03cpori»«it8 y and will aliowy that aXao In 'tiioao 
i^locniloa tlio bond onorgloa bohava •pproxiaatoly additlvo* 
%y In ^ o aaao aoiooviloa mA ai*a cenatant in diffoi^nt 
no3.ooiO.oa* 
wmsmwmtm mam^w AUD DISCHSSIOV 
tbo lAiaorptioa opootra noro takon in tlM •«•» ii^ pa* 
patnty ^aei^bod oarXior and tbo long vavo HiKlt and tbo 
attciaa of tlio irarioua rogioos of aoloetlvo i^«E<ption 
dotominod by moana of a roeording nieroplittOMtor* 
rigai^a «A%^«j^ «»«aro awploa of tboa* pbttMMtor x*ocorda« 
tm diaenaaod olaonlioroi tho pod wairo llttits of aneb aaaciaa 
ai*o not ^ t o oaty to aoaaui« with aoewaeyf boeansOf 
i f tbo yapour pi<oaaupo ia too lovy only ^oso wave longtba 
aro abaoYbod t9t wbieb tbo atbaw^Ption eooffioiant poaaoaaaa 
alroady iq;>pi*oeii^ l,y btgb valnoa and oonaoqaontly too 
bigb mupgy valnoa iM oUtainad* Xf on tbo iriiftVK otbar 
band tbo inqpoisr px^aanro ia inoroaaad too wmB%f tbo ibsorpt 
obtainod doaa not bolong to tba lovoat vibrational Xavol 
Of tba noloonXOf boeanao tbo msnaMp of nolocnioa in bigbor 
vibi^ational lovola inei^aaoa along « t ^ tbo r^mf p»Miaur< 
(mH %msp9r»tixpm}f tm& tbo abaoiiptimi afootrw irl«14« '^^ 
low valtioa of tbi onoi^ of ^aaoeiation* ^loao ^ffioult 
o^tilatil io t rg l * * mm im i»««Iit|r tacrgits df «]i«it«ti^} 
not of diMoeidlpliiil^ fH^y e«& ^ aioliBiftdl to «#«§ oxtiiit 
hf taldiif tiM ^Mii^tioa ssMetrai ovor • long >«ngo of 
/wmpying prooooro md a eo^poriooB of difforont opoetra 
of tho aaao atdiottfioa miik§mg aolcoo i t oaaior to dotaralsi 
tHot mA vatro Uadtf wM@h 1»o]leiigo to tlia molootalo in i ta 
lowoat atato of vtbratioiif Booauao tlM <«atuz*atifin 
pi^aatiro of tha ea^pouada iinroatiffatod harai ia aoaily 
i^tbor Xm ma& boeatiso aioat aro ineXiaod to daooDpoao on 
lioatliigt aot 00 mmy apooti*a aa for iaatanoo in ttio 
oaoo of ebloridoa aad oxjn^Horidoa of aulptear eoiald bo 
obtaiaod and tbo Ibllowiag flgiaroa otfinot oXaiai tlia aaaa 
dogroo of aeoiiracy* I t ia aloo poaaiblo tbat maxima liava 
aot booB fotmd «biob would dovolopa atrongor witb ia* 
eroaaod vapour proaaiaro of tba uadoeoo^oaod oonpooai* 
Ibo figui^a of ^ 0 ilioorptiQa maxima and tbair rod wavo 
I.imlta aro eolloetod in tablo 3t wboro alao tho onorgy 
iralttoa of tbo pbotodisaooiation proeoasea aro givonfdr 
eompariaon purpoooa* D ^motaa tend onorgioa obtaimd 
frao tbarmoebomieal data« B diaaoeiation onorgioa takon 
ttem band apootra of diatomie moloonlos and diaaooiatloa. 
preeoaaoa iavolviag oxeitod produet •nd raarlcod by aa 
•atoriaka againat ^m a t« i | whiolt diaaoeiatoa in an oxeitod 
otato* 
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l^oxi^tfteii 1 ^ ^ x«d ««v« l is i tB at 378| 881| anS H6 a 
paapaetifaly*, TIM eorraapondiaB aaxiiaa ara at 3&7 and 
atfii I tbat I k l^alQiigl^g to %M tlsird ragioa amaM nat ba 
fO^Bid* tba fii*at rad «ava H s i t axtaada nara and a«Pt 
tawarda tba viaibla apaata«B nitli iaeraaaing iri^ Oiiv praaaurc 
or ra^paratara* flia a^ava fIgora baX<mga ta a t^aatrua 
tidean ia a 20 oa aal l iritli 0*5 a m pfnaattra. «itb awM 
aoi*a praaatira i t cm %• aMftad lata tha violat r tg im 
t i l l a&ottt 4iBi a tiMia axplainiziffy lOKf SOBr^ i ia Urn 
m 
X i ^ d atata pM^aa a bz^amii^rad eoloia** Tlia aaargjr 
diff^NNmea bataaaa fad wava l i a i t aad aaxiaiaa ia tmaXl 
aad abaat tlia Bmtiii Dir t^a t«a f i r s t aaxiffla» i*a«> ^aot 
4000 «eid 8000 oaT^ raapaatiiraXy* IMa iadieataa ^lat 
tlia twa rapialaiva etirvaa aaf ratbar f l a t and nta ratbar 
paralXaly aad thia mvM aaaat ^ * ^ '^^ aacond aaadaiai / 
r^raaaata a diaaaaiatiaa iato axeitad prodtteta* Xi^kiadi 
tka abviaaa aorralatioa of tba i^otadiaaooiatian pr^aaaaa 
agrata varjr wall idth tliia viaw# Bxpraaaad in Eeal/aal» 
tlia Yalaaa 9^ ttm tliraa loas w&w l l a i ta ara tlia faUaviagi 
f i rot Hgura agraaa irary wall with twiaa tto bond aaargj 
af t&a s • Br boad^ i»a« 74 and tba ttdlrd ona ia axaetXy 
aqaal ta tba diasaeiatioa aaaripr of tba SO raolaeulay known 
fraa baai apaatra* l^a alaatronie aaparation of t3M 
- 1 ground lavttl af tlia breaiaa atoa ia 3685 ea or abaat 
1<I»4 Koal/too).« I f twiaa tbia anaaat ia addad ta tba 
valaa of 14 KaalAMa, wa obtala 95 KOal/laAlf i a fa i r ly 
gaad agraaaaat witb tba valtia af tba aa^»d long wava 
l i a i t * Tba «tt<aa ragtona of M lav t im ibaarptiea rapraaa 
tbarafara tba faUaviag diaa«iiatioa traeaaaaat-
SO »Pg • ^"T^ « SO • «Br ( %/g) 
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s ' ' ^ * * ^ : ^ ^ ; . , .0. . r . d - . « « « i » 
N<» t-P«'-»**« ^ ^ w j ^ k .HtfiU* to«"—* ' 
t^^tm tft ^ w y t^tditat tp HMt ftf 1 ^ Qi^  in£ limp** 
ZX« g/HipjIiff ,/g# j^ XXSHiSSttB #F iiiJMllttf 
•^««tiv« ateorptiftii «t i7$ M witli • v& wavt WAt at 
tOl « / ^ < « 94 Mstl/malU <3it tlit loag v«Ti i td i ^ar* 
ippiaiw a aaamd waifliCT v l i l^ daval^ opa l^atiir ^ Itti^i* 
tm^Taitm^»$ vMcii Xiaa at a^atti 8&i « ^ aQi iliaiMi mA 
„ « Uldt . . ftU««d up U U 4 1 . - / t ( . « l * . V - . « . 
l»^ thia a&arfr ^^na ia eartaiiily taiia$aaf«Hjr taa ki#i* 
la eottia not palaa tiia taiq^atira itbava SO ta 100* Cf 
a^isaikaa dliaaeiatt^ mmm at atpa^liaxla x^^ aaatira at 
SOO^ Cf nM^ is e«q^Sata at a1»«t Wl$^^.i «<*• Mallar)* 
itXaa Oil tlMi aliart vafa aida a twp^am Vfflof of aa^ai^ tiva 
#aarptiea ai>i»aapa| }m% aXaa liara vt tiitl4 >^t ol»ta&i^  imrr 
i0mtm%» datiiwiiictiawi an aooonat •t t in, faaila dtawqpa* 
• i t iaa i»f tNia aaliatawla* St |ippa««f iMwrtart a« i f i t 
w %f^ 
llaa aaam^ai^ a in t ia iMti^iboinr^at af |Mi w/oaxA ita v& 
vaira l in i t mi» W tiO • ' y*rCK ^  
MXaetiva ^Wf^^im p» f i ra t^«p ipy | t f | va t 26$ B » 
tiM tvia 1 ^ mm 1|M|ta at aliottt.;|l$<||^*%JIJ|ii|i/»oi) 
« a at 8i0 mJi/Ji « i i i l^aaAtil ) t^tft^l^^^^^.sm m99iaA 
Sa C3L atddM^l tln^a 
I* V*.(^y 
i*a|^iia af antupwlini iflBiiarf^ tjIflB, v|^t|i,,9|||Mife^itibi>l^f 
iralttaa in i M M | | t ^ J ^ . # c # | i | , l | O ^ ^ P I ^ < ^ ^ * « 
ii!il%#^M .lit%»:vi In 1^ 9mm.w^^ . iPlway* t|Mi^mft Tpspmmm9»A 
• ' ' . ^ s ^ • 
,%,jNi| imd t i i^fiiftt « l l M «i!Vt XMrt i]»',ir*ry.«t9d 
.,l||«s««|pl||(»i •f,im %§SUm^ 9i%mm* ..m.-Hufs^wm^ «^«|;it» 
. • ' f •§ 7» 
' 80 ftp tliiA aasiami V M I tluit vidhli %lUk loaait wMunty 
.' ' ' » 
IN^Mii'i Ift; aXftft flift f irst a0l*««l« in tM« Mvitst wMeli 
l^t«M4M«, a^i&^r iiBlc«g» viitli • b ia l maim^._lmm^ Vnmt 
tlUlt » / tiM tlfO bslOfill teOB^ tOffttlMTf i t i * tiM S« • S« 
e ^«iii« XHtfitd tlM 69 E#«l/^1 «r« in faiHjr f»iA «p«t*» 
'.ifilliii* »aid«iwi to IN^ Br^f tlMM is l i t l | « Ae i^lit nibotit tile 
ewsN^Uoa ol* i t f l i o i vsvf 3iait t * tbt l^aMslatifia 
-^|kpi»«« .«^^| | r f | i , Olg •, i f f , •. , , ,; 
'»,^ ;,.-- .v'<-'tlMi s^^t «»vi «ii)4iHi vial M i n f ' t f . |^ot)»IifUe 
^ ^ » 
ti«««t»* i t va* iMrjf W9kl3r 4«irtlep«i im tlit tfi^glaaX 9 i« tM | 
w mtT%lt%4 t&t f l » i t i^mej^^^Um r%g$,0n ef • • I tn i iM t t t i^i^i^i ldt 
to tli« p^^mmtB Sp Q1^S« d L 4> 0a» but £t ftbduXa !»• «]Ui«yaar 
iBi^i<rMwAf tlict Ms «e«r*3jitioa 1 * bMtd KaiiiXy en %im 
dMi^lliUr tlM WMfvr of t i l * i*»d w«v» l ln i te at 415^0.^^^ 
i W | pit^aW^ff itsfiSt** w«vtt) 1 ^ Ax^y^mt 43UE> • AA^ 
|b3r 4^'y^f «• olbt«lli 'Uw fblowing t^iiiatiMM f)ar t ^ 
S« BP^ iMlMir* 0 r « f 1 ^ |^tetl«r« Botli p^wmB a irvrjr pi>«B»«iie* 
wftirt l l i ^ t At 
aid M/JA • 83. i«ikli^Riil.) t&T ^ t b Af tb««* ^ i f t t« a i « ^ i& 
fdz* two s« ^^  1 P ^ms&t* M i i t»t«r«atiiig t« aot«t t3i«t 
l ^ f t«S iqiidipt i«ftli vtlitr I t tpitP #f t ^ r«d wave liafttt b*l« 
! 
t iM l l l . «« i * I t ippifi*»t lipptwr^ to b« i>MiiMtw«t to d^Mttst 
-IE* 
hy wmmm of • p$/ly &jgimmi9mwl Prwrnsok^QmnStom aiagpooi* 
A aaxianaii iMeli eeuld b« oorr«Xat«d to tlio scpara* 
tlon of ft siuglft BP ftton ftecoi^iiig to tbt boiul wmrgy of 
4S KO«1/AOX of t te so • Br ilnkago io agoin sioaing in 
SOg Br I Imt io mry olosrljr oxliibitod in So WP^ at 
490 n y^f witli 0 long wovt l imit at 660 n / i ( 4 7 Keal/»ol)« 
fisift naxiaiao io olroady wall dovolopod at about 70*C 
and aleo tlio roaio& brown eolour of ttio ouliotanco iadieatoa 
that i t s io duo to tlio non*doo«i^»od eoo^ound* I t ia ttto 
firat eloar a^idonooi wbieli otaowOf tliat tho totrobalidoa 
boliavo difforontl/ fcoa tbo mono and oxylialidoa bvrt 
o is i lar to tbo dibalidoa in aa anieb aa tbo pbotol^rtie 
proooaa doo to ttio aoporation of a aingio balogon atom 
oocaro witb tb«i* 
Botwoon tMo and t^o main maximuBiy So Br^  oxMbita 
4 
onotbor ono at 4B7 tt/U.t wbooo rod wave limit lioo at 
63© m/c( " 66 Keol/mol>* Tbo onorgy difforoneo bot«o«i 
tbio mojeiiBia «id tbo firat ono io 0*4 iroltay In vary good 
ogroomont «itb tbo doublot aoparation of tbo ground lovol 
. f Br . , 3«»S « - ' . 0.4fi v . l t . . «!.« th. » i n i » « i „ . 
io aoeo^p«aiod by ono at obortor wave longtb, for wbiob 
tbo maximum itoolf eould not bo dotorminody but n^ao rod 
watro limit l ioo at 260 mli • ^ o onorgy diffaronoo from tbt 
oorrooponding voluo of tbo main maximun io 0^6 voltoi and» 
booaiioo tba difforoneoa botwoan tbo red wava limita aro 
alwayo looa roliablo than tboaa of tbo maxima tbom-
aolv»8| wo boliovoy tbat i t wi l l oorroapond to tbo dloaooia-
tion of two oxeitad Br atomo ratbor tban to a procooBy 
involving an oxcitod polyatomic radical* Donoting witb 
A'r *** /rSV/J^* onorgy valuos corroapondlng to tba 
four m& wavo l i ^ t a of So Br^ at 680* 630, 360» and 360 
roapoetivoly, wo oorrolata tba pbotolytlo procoaaoa to 
tliea tm fo3Jt««i| Iteftt of tlm Xmt oae not l>«ing <pit« 
S« Bi» * /UT^^ S« Bpg 1- Br* ( ^3^2^ 
S« Br • /."?< « S* apg * 2 Br < P3/2) 
S* J»»^  • ^ 7 ^ * ^* ®''8 + • Br* ( ^i/2)» 
A3JI9 l»t«ti»ft ^9 nsiii A«xiniai ttgBTg posstsv two sort 
fsoxiBift* fhot on tlio long wa^ sido l ias at 384 » witls 
« 3!<oa wavo limit at 460 m ( «* AX Keal/mol)* ^ i a lattar 
vaiua i s sliglitly M#er thffii that of t ^ aeeondi mpcimn 
of So m* aad agroas bettor «ltl} tlio diasooiatioii aaorgy 
of SOg » i i KoalAiol* It also eamiot bo oorrolatad to m 
oaeoitod B]* jitoBt as <Siasooiatien |iro4uet8« boeauaa a 
singlo so * 1^ bond i s not flaoorod at longar «avt Xaagtha, 
auob a ragi^i of soloetlyo absorption boing oatiroljr oiaaiai 
ing« A tliird rogion of aolootivo absorption oocnrs at 
abortar wavosf whicb baa a rod wave l in i t at 288 m^ a 
ataaeiaoa at 2i7 a respootivoly* Tbo «fiorgy difforonoo 
botwaon tbo seeond and tbird aaxiiBiim i s 1*0 volts, in 
good agrooaant witb 0«9 wXts^ the oxoitation enorgjr of 
two Br atons* I^ ffiootinf witb/0>to / ^ a i n tbe imori^os 
of tbo tbroo rod waire l ia i t s in incroasing onergotioal 
order, tboir obvions eoxnroXation to pbotodissooiation 
px^eosses ist* 
so Br 4 A V a So Br^  • so ( p) 
2 J J 2 t 
So Bi^ + /L,!/* SO -t-gBr ( V g ) 
/ 2 
SO %v^ 4- / v ^ « SOg 4. 2 Br* ( P i /2 )» 
W ^ ^ ^ ^ >»^«-«^^,^,4^« «>^  M ^ r ^ ^ di^ b;il^ r^ do 
poaaoss oontimious absorption i^oetra» wblob af 
stix^risingly siaiiar* in tbe solid state the two sub* 
-14-
«il»t«>«« « « *.!*. d t « * r « u y « l « » . d , T. CI, teing 
b«H«K«d at ftivtt tftat «ii»« of tl»» two i^orp^dn ftptetri 
irmild IM dl«t to tlM dooo^^oitlon of oao of tliooo 
emi^VBA»f luft lk*Oii no«iin*oa«Bt8 of IAM Yopoar pi*o«8itro 
ief« liiilor) i t i^poaro to bo eortoiiit tbot both tliooo 
•ol.oova.oo do not doeoi^oo t i l l oboat 40©*Ct i^ iorooo tlio 
opootro OPO olJ^ady oolX dovolopod aoar tlio AOltiag pointo* 
(7o 0%^ t m%^f to Q%^ I 17$*) i*o* ot tom»oi»ot»ro8 of 
a^vt 980 mA I9G^ foopootivoly* Z»iood| botli t^ ooo 
OMq^ naOo ox« lenowii to givo yoXXoo ir^ pomv in ^^tto of 
t ^ i r f^fOx*iMit eolonpo in tlio oryotaUiao otato ooA 
tliooo «P0 ps^ boblar duo to o dofomotioii (in tlM Fajoiis 
ooaoo) and diooppoor fOr tbo iooXotod goooouo soXooilIo* 
SXiglit diffO]*oiiooo in tlio eoXeni* of tlM ra^ur oeettri 
Ikoeouoo tlio voXuo of tho lAiooziptioti oooffloiont lo 
diffte'dit ia tM» vioibio FOI^ OH* m otbMP z^ooen iOf 
tluit tbo vipom* of ft CXg oj^bito o bond opoetrm in 
•&dt^«a to i to mMtmrn ibOM>pttoiii| wMc^  Xios bttwoon 
iSTO oBd aoxo A it^  fliio bond i^otiiMi ond oXoo o oiiaiXar 
ono for TO BPg it^ So ^1^ htm boaao foowe^ od in tbo «••& 
tS»o by otb02> atttboiv taa& eoi^ oXotod to tboao tri-atoade 
aoloetiXoo • Vtem tbo appoaraaoof tbo oactroAoXy wido 
•paoing and tbo oim»Xo otmiotufO i t io diffleuXt to 
boXiovO| tbat tboao opootra boXong to tliMo poXyatoaie 
and boovy aoXoovd.os$ i«o bavo» lmw%insp$ eonflnod our* 
ooXvoo to tbo oontinaeao opootro booaaao tbo pobliea* 
tioaa Koationod abovo bairo not yot boiHi oYoiXoboXo 
boro* Botb tbo BoXoeoXoa 30 Clg i«d fp 63u oi^bit ogidn 
o pi^notttood moa^ MiB! of aoXooti^ i^«it»tioii in tbo 
tiXtrofioXot OBd o oXijKbtXy walmit OM l i l i ^ oxtondo 
iiai toiroi*do tbo vioibXo opoetvwt tbo foriior ono waa fotan 
ot «iX m in to 81 and at 847 m^ im To CX , tbo 
fod wtm HMU iying ot it© » /P^i • ^ KetH/mU m& 
Wm »JA-C • lOd KooMi^l vobpootiiroly* Tbo long oovo 
»«3iitt» Mm tt% i l 7 mJ^T t% OXg «iii 9M m/{^t9r f Ci t 
Vm VW& wtm Xlai* h^im 1a*m tem^ «t 480 mjM » m 
XeiO/^l) f^ f> botli of tlMB* fli# first Xoiit wav* liMt 
df f* dl^ m i f% Br^  liiui liMn jMMurvd hf Slianui at 
• l l fbtly 4ll!ftP*st valiifts* flM •x*<rtiy iiia«ntie«i 
pof^tioa of ^M tioglaisiaffo of olioorptioii Is of eouroo 
fHi'tattotuii otaoo tho ox{i«r|a«iitaI oonditioao pl«r sui^ 
• groot TOlo Jisot for tlio loaf wavp Iiato« but tbore i t 
ao {loiiMy ttet tbo tire aeioeuXoo poasoos O8soatio3.1y tlit 
•ono eofttiaiiow oboox^tloii •{»ootrua» For To CXg • tblard 
oHoorptloii i«gloii «dtli 0 l i s l t ot &4« n / ^ 115 Kea2/BoX} 
woo feimd| Indieotixig o disoooiotiQn Involsliig oxeitod 
vmSiieal9f or oa oxoitod to atos in tho Q otatO| far 
a 
vMoli tlio oargy valuOf liowovori appoara to bo aonaii^at . 
too low* 
Tbo onopgy valtto of Vm long wavo limita of 480 Vr<^  
agx*oo8 mry noil witlt tliat of tbo To • CI boadi eaXenXatad 
tlMmo^OBdleally to SS Keal/n^)t tboao of tlw linita at 
890 and 878 • aro only oHi^tly anallor tbaa doublo 
tbio f|garo« Bosu»Uag tlioao oaorgy valuos wiVaJjJ/gB^^ 
/;l:^WspooUiroIy« vo obtain tba folloiriag oqttatloaa for 
^ a pbotolytie proooaaoai* 
To d g • Al* To CI • CX and To CI *^ T* Clg • CX, 
TO CXg *lam To 4-2 a aod TO (a^ •/fef To Cl^  • 8 CX. 
Botb aro inooapXoto agrooBont witii tba raotiXta obtainad 
in aiaiXar di« ani totrabaXidaapof atiXpbur md aaXaniuK* 
Again tba eontianoiaa abaovptioa apootra of ^Xoyjiyi 
dibrCBd^ and taXXitr^ iyi ^|pa||ff»^df ar« aXaoot oxaotXy 
id«&tieaX« Tboy diffor ANMB tbeaa of tba ^aoifdos again 
in tbat tboy sbow a doubXing of cortiia naxiMi booausa 
a diaaooiation invoXving oxoitod Br atOH» ia now p»aaibXO| 
wbieb eannot bo fatmd in ebXoridoa m, aeoount of tba 
oxtroaoXy Xow oxoitation «iorgy of CX« 
iisiXar to tba bobaviom of tba ebXoridoa >Mio 
r 
ttm mlmm 9f ftt iPg maA tm 1^^ In tlit gMtout ttat* 
^iBg disi t» ^Im wmlWB of tin •b»i>zi»ti0& ee«ffiet«at aaft 
tiM ^md •p«crti*iii 9f T» BiVi <»%««i*v«d also by us iMtiPooii 
•iMist 7000 ml iiOO A 0* flit aaxino of oonttaaoui 
1991 i^oox^tida oro dovolopod o3.««]*ly at toiaparaturoa of m 
•bout iO* idievo tba aoXtiag pitotOy iiboi^ no doeoni^aiUoii 
i^ ppoam to bo jioasiblot 
Qmixig tPtm tSio vioiblOf tbo flz*at abftoxptioa 
flwxtmia lioa at 471 ll/A/t& 7o Bi* md at 466 la 
To Bi* y tbo o«proopoiidiag rod wava liaita at m%%A^ 
C« 13 KoaVawI) aad S^S'W-JA. C « 94 Kea2/iitoX>| in 
fail* agi*oo&«it witb t^o 4M KoaVnoi ealetaatod tbomo^iottla 
oalXr for tbo 7o • Br boai* In to Br. a aooond aaidBniiB 
at about 400V^a ^uat iadieatod, wbieb oould not 
bo aoaaurod aeeurataXyf but in To Br^  i t appaara aore 
oXoarljr at 380 «it!i a probablo boglnning at 4 ^ vt/^ t^^  
( » ^ Kea2/n^>* Tbo onorg^ r difforoneo againat tba flrat 
ttaxiaam of Ta Br^  ia 0*6 voltf wiiieb agrooa fairly wall 
2 . 
with tbo 0*46 volta of Hio doiiblot aoparation of Br < P) • 
Xa tbo uXtraidoXot i ^ i a a pronounood aain BaociBtiaa ia 
fmaiM ot 3X4 a f«r To Br^ ani at SiS>v;^ f^Or To &*^ t tbo 
XQag va>ra Xinlta ara at 3 4 0 ^ (»S4 KeaX/ttoX> and at 394 
( » fl6 KeaX/noX) ia good agrooMsat witb tba tbomoctbaai 
oaX vaXtio af two To * Br bondoi vhleb ooaoa to 96 Keal/ffioX< 
StiXX aoro towarda tba iiXtravioXot a fburtb rogion of ab* 
oofptim io obar@et«riaod by tba two wavo Xiatita at 393 
(«97 KeaXAMX>t in To Br^  aad at 349 (X14 KeaX/nol) 
In Ta Br^ * Tbo oonroapondling pbotoXytio proeaaaaa may 
invoXva two axeitod % atoaoi ori In tba eaae af To Br . 
an axeitad Ta atoa* ii^ing tba axeitation ano^giaa to 
tbo tborsoebOBiioaX vaXuo of 96 KeaX/aoX for tbo 
opXittiag of two To • Br boada» wo obtain X24 ^tA/mX 
•Bd XOS KoaX/ooX i f a To iH) aten or twa Br i%^ 
ataao aro invoXiPt^  roapootivoXy* 1 ^ agraoMiil io aot 
•17« 
to» «Bo<lf hmt t in dt»«»«i«t i^ of ^io AxQlttd fir ttons 
ipp««rt to b« ttoro |»i*iili«l>l«» 8«!iotiag tbo oiifti^ v&L^t 
of tlM fljpot tterto soxisa w l t l i / y ' to A ' ^ t ^ « 
f^llowtat Oflrrtlotiott to j^otodiosooiatioa preoosoos 
if>Iioas*o woU ootid^liabodt wMoli io also in agroonont 
with tlsoaa of •iala.ax* noloottlia fonsod hy S m^ s o f 
fa ^ g */iA fo Br • Bp ( %/a) and t ^ p ^ • A * T» Br^ • 
To BTJJ 4 ^ fo Br f Br ( p ^ | 
f» Brfe W # fa • 8 Br ( ^%/g) aM fa Mri^Jijf fa Br^ • 
8 Br ( l^^)» 
fha roanXta of tlia proaaat iavaatifatioiia c«i t»a 
auanariaad a« fellowoi* 
* 
X) flM JLosig wava Xiaita of tha eontinuoua abaorp* 
tioA apootra of halidaa aad oxylialidaa foiuad by tba 
atoi of tba ataetli groiq» of tba poHLodio BfBtim agraa 
ontirolsr witli tbo onargiosi eal.e«aatad fl»r tlM irarioua 
proooaaoa of pbotediaaoelation froa tIiozttoeli«8ioaX data* 
2) Conaidarlsg tha 09g;»ariaaxital dlffie«a.tiaa for 
tba aoeurato datomiiia^m of long wav* llsdts of 
ooattnmoua abaerptiona and tba imeartaiat of tba 
tbamoobanloal flgoraat tba agraanant eaa ba aaid to 
bo oatiafaotory* Zt appoara to bo battar tbaB in my 
otbar group of tba pariodia ajratattf iadioatlzig a 'vry 
f l a t patoBtial eiirva of tba vq^ par rapolalva lavola n^ob 
ara tba f inal tanaa of tba a^orption apaotra* fbia 
»olt«ia«t 9t tills gi*®iip p»9m— t»» f^« v«X«a^M| 
•mi txliiMt a« ground laiml « ^$ ^vm» 1% i^ p«ar« 
pia«»il»i« %» tttawM tliat siaeli • t«z« piquets atomg 
van d«p waol'a f^ iHtaSf on aoeoimt of nMeli tht tmatal»ii 
taxsia af tht poXytm&e liolaeiilas will ba laaa rapialaiva 
am in ainllia* eaaaa af etlitr groupa of tlia paii^ o^die 
•yitMi* Tim ttreng vmi dar wallfa fareaa ara alaa ahown 
by t ^ g2*t«t t^ adaiaear of tba diatoode al«&antst to pol|^ 
8ai*Jla#* 
3) PortieiCLap iatai^aat atta^aa iAaalf to tlia faet| 
tbat tba x^gton of aolaotivo abaopptloa witli lowoat 
oaargy of tba di* KDA tatf^halidoa nnifofisly oorraaponda 
to tM diaaooiatton of a ain^a balogaa atooi^  wliila in tlia 
•«io* and oxylialidas aueb a plietolytio pz^ ooaaa doaa not 
ooeur* M aoon a« tba aolaoula p9B9W99» a doubla bond 
batwoan two atom of t)ia aixtb groiip, botb tba halogan WMM 
atotts alwa^ disaoolato togotlioz** 
4> 1%a abamrptiQEi apaetva obow dirootly tba disaooia* 
tion pi^ooas of a aingioatoat not tba grand total only 
aa in otajr tboxvioobMideal obaanrationa* Xt ia tharofora 
oatol^obodi tbat tba bond oi»rgl>aa at laaat in tbia olaaa 
of ooloo^oa raauiin alnoat rigoroualy aaditJv* aligbtly 
BMidifiod ratbar tban obangad by tba diffarant foroaa 
of ropnlaion botwaan tba atona of a aolaeiila* 
g) 7iB»tboraiora9 tba onoz*gy of ono and tbe awaa 
bond ramaina praotioally eonotant in all poaaibla 
ooobinationa ao long aa tba oantral atosi i s di* or 
totravalant* Only tba transition to tba baxavalant 
otata obangaa tba anargetioal eonditiona probably on 
2 
aoeount of tba aotivatien of tba group of a olaetronot 
aa dioonoaod alaawbara at graatar langtb* 
Tba 03g;»oriai«atal faota santionad isidor <4) ond ig) 
i»a« tba additiifity of bond «iargiaa in tba awaa »elaeni« 
asm tbair oimata&oy in diffaromt »olaiitii«ii- »** -«^« ^^ 
iiBiftx>stood| 011 tilt h9m%» of • pair bond tlitory of vtlcney 
in uliidlt ••eb ttaglft bond i« preduood bjr a pair of 
•lootroaoi « » tPm taeb atea and loealiaad batwaan tbas* 
Tha pxHia«it itaulta t3MrafOra h^v to ba addad to tba 
iaeraaaing naaa of apaotroaoopioal aiddaneai vbiob 
•ui^porta and naeaaaitataa tba intai*pratation of tba 
Batbod of KOlooialw* oz*bitaXa aa a pair bond tbaory of 
vaXanoTf aa far aa nen^sMi aranatie moXao^aa of tha f i ra t 
milter *r% coneamad* tba pbotodiaaooiationa of tha 
balidaa ma& axybalidaa of tba aixtb group tbarafora 
in^^dioatOf tbat tba additional aaaisi^tion of tba aiatbod 
of BOlaeiilar oz%itaXa by wMeb i t baeomaa a aingla* 
alaotron bond tbaory of valaney i«a. tba gax^ral iadanti* 
fieati<»i of n^praaiotbd witb bonding aXaetrona and of 
praaotad witb antibonding or nmk bonding onaa* i * not 
eorraet and ^ a t i t ia not panaiaaabla to naglaet tba 
vsvanaobttiioal intaraetion of alactrona bairing on tba 
orbital* 
i*i*-
j - ^ ,. , ^ *^ 
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